INTRODUCTION
93G diet during this period. After mating, all female rats (lean and obese) received TEN diets at 108 220 kcal/kg 3/4 ·d (NRC recommended caloric intake for pregnancy in rats) and over-feeding of 109 obese dams was discontinued, but obesity was maintained throughout gestation. A separate set 110 of dams were used to collect placenta. Mating was confirmed by the presence of sperm in the 111 vaginal lavage and designated as dpc 0.5. These dams were euthanized and placentas and 112 offspring tissues collected at dpc 18.5 from individual fetuses and immediately frozen for later give birth naturally. Numbers and sex of pups, birth weight, and crown-to-rump and anogenital 118 distance were measured for each pup on PND1 as previously described (45). On PND2, four 119 male and four female pups from each litter were cross-fostered to a separate set of lean dams that 120 had been previously time-impregnated to give birth on the same day as the lean and obese dams 121 receiving infusion diets. Cross-fostered dams were not cannulated and had ad libitum access to performed for a duration of 3 days each. Rats had ad libitum access to the AIN-93G or high fat and RER values as previously described (39) . EC50 values were derived following nonlinear 161 regression using 4-parameter Hill plot.
162
mtDNA RT-PCR. Genomic DNA was extracted from rat liver at PND35 and PND130 using 163 Promega Wizard SV Genomic DNA Purification System (Madison, WI). mtDNA content for 164 liver was determined by rat D-loop and β-actin Taqman primers and probes using previously 165 published sequences (33). PCR amplification was performed using Taqman Fast Universal PCR
166
Master Mix 2X (Applied Biosystems/Life Technologies, Grand Island, NY). ΔΔC T was used to 167 quantify mtDNA content relative to β-actin for rat tissue (Taqman Gene Expression Assay,
168
Applied Biosystems/Life Technologies, Grand Island, NY).
169
Statistical Analysis. Data are expressed as means ± SEM, significance was set at p < 0.05.
170
Differences in mRNA expression between offspring of lean and obese dams at PND35 and 171 PND130 fed AIN-93G or HFD were analyzed using two-way analysis of variance (ANOVA).
172
Significant interactions identified by two-way ANOVA were followed by a one-way ANOVA 3). However, at PND130, although there was no difference due to maternal obesity on the 183 control diet (data not shown), offspring exposed to both gestational obesity and post-weaning Figure 7A ) and PND130 (p < 0.001, Figure 7B ). 
Mitochondrial dynamics encompasses mitochondrial fusion and fission and is essential for

283
A salient finding of the current report is the effect of maternal obesity on mitofusins. 
310
It is important to note the limitations of the current study. First, only male placenta and 311 offspring samples were examined as part of our ongoing studies. In previous studies, we found 312 increased susceptibility of male offspring from obese dams to HFD-induced obesity. Hence, 313 mechanistic studies in rats were limited to male offspring. Similar sexual dimorphism in fetal 314 programming has been reported in other models, and in the majority of cases the precise 315 mechanisms remain intriguing but unknown. A second limitation relates to direct measures of 316 mitochondrial function, which were not available as the majority of tissues available were frozen. The present studies provide strong, but associative evidence linking specific 318 transcription factors (PGC1α, PGC1β, and ERRα) to downstream targets (Mfn1 and Mfn2).
319
Direct recruitment of and regulation via these factors on important targets certainly warrants 320 future investigation. A third limitation includes a lack of inflammatory markers as obesity is 321 known to induce inflammation in metabolic tissues like the liver, skeletal muscle, and placenta.
322
Recent findings from our group using the same rat gestation obesity model (currently under 323 consideration) demonstrated greater inflammation (Egr-1 and TNF-α) in the placenta labyrinth 324 zone of male pups due to exposure to maternal obesity which could also be contributing to Data were obtained from male offspring of lean and obese dams at PND35 (N = 12 animals/group). Dams were fed diets via TEN to induce obesity as described in Materials and Methods. Male offspring were cross-fostered at birth to unsurgerized dams fed AIN-93G diet ad libitum. At PND21 offspring were weaned onto ad libitum HFD (45% of kcals from fat) for a duration of 2 weeks as a metabolic challenge. Weights of liver and fat pads (retroperitoneal plus gonadal fat depots) were assessed at the time of sacrifice. Percent liver and fat weight were calculated as tissue weight in grams divided by total body weight in grams. Data are expressed as mean ± SEM. Differences between offspring of lean and obese dams were analyzed using two-way analysis of variance (ANOVA), significance was set at p < 0.05 as indicated by bold p values. Significant interactions identified by two-way ANOVA were followed by a one-way ANOVA and all pair-wise comparisons by Student-Newman-Keuls. PND130 fed control (lean N = 7, obese N = 11) or HFD (45% of kcals from fat) for ~ 16 weeks (lean N = 8, obese N = 9). Data are expressed as means ± SEM. Weights of liver and fat pads (retroperitoneal, gonadal, and perirenal fat depots) were assessed at the time of sacrifice. Percent liver and fat weight were calculated as tissue weight in grams divided by total body weight in grams. Differences between offspring of lean and obese dams were analyzed using two-way analysis of variance (ANOVA), significance was set at p < 0.05 as indicated by bold p values. * Table adapted from Shankar et al. 2008 . Gene specific primers were designed using Primer Express ™ Software (Applied Biosystems, Foster city, CA). Real-time PCR 417 reactions were carried out according to manufacturer's instructions for fast SYBR green master mix and monitored on an ABI Prism 418 7500 sequence detection system (Applied Biosystems, Foster city, CA) as described under Material and Methods.
419
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